Clonal growth and culture life span of bovine adrenocortical cells in a serum-free medium.
The life span and growth from clonal density of bovine adrenocortical cell cultures were studied in serum-supplemented medium and a serum-free defined medium, which supported sustained cell proliferation and steroid production. The total culture life span was 79 population doublings in serum-supplemented medium with fibroblast growth factor (FGF) and 36 population doublings in the defined medium without serum. Older passage cell cultures grown in the defined medium progressively lost the ability to produce 11 beta- and 21-hydroxylated steroids, which was observed previously for cultures in serum-supplemented medium, and also had a decline of 17 alpha-hydroxylated steroid production. The cloning efficiency in the defined medium was 12.2% as compared to 24% in serum-supplemented medium with FGF. Five isolated clonal cell lines grown in the defined medium were characterized for steroid function in response to steroidogenic agents. All five clonal cell lines had stimulated steroid production with 8-bromo-cAMP, but only four of the clonal lines were stimulated also by adrenocorticotropin. None of the clonal cell lines produced 11 beta-, 21- or 17 alpha-hydroxylated steroids in response to treatment with either steroidogenic agent, results that were similar to data obtained from older mass cultures. The apparent deficiency of the defined medium as compared to serum-supplemented medium for maximum support of the culture life span and cloning efficiency may be useful in studies of cellular aging and its relation to differentiated function for this cell culture system.